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(57)Abstract: 

PURPOSE: To carry out desired finishing for imparting surface roughness without any 
sacrifice of dimensions and shape accuracy by changing to the high frequency AC voltage 
source of a prescribed processing condition, selecting a decelerating servo control system, 
and changing its proportional gain lower than at the time of an intermediate finishing process. 

CONSTITUTION: In finishing by a high frequency AC voltage source 30. it is essential to 
minimize the floating capacity of a processing circuit part. For this purpose, processing power 
supply circuit part, a voltage pulse source 5 or a voltage pulse supply circuit which is not 
used in a finishing process is cut off by an opening/closing switch 49. The discharging 
condition detection circuits 31-37 of a discharging gap used as the signals of control of 
processing power supply, servo feed control of processing and so on are changed over to 
discharging condition detection circuits 41-47 with little capacitance taken into consideration 
by an opening and closing switch 48. At this time, proportional gain of servo control is lower 
than at the time of an intermediate finishing process. 
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*E«c*t r SffflKitSEE©®^?© £ #i§«) 3^*5^ i a 
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x— S8MKE£ft«: «fc -3 Tff 6 ft Z>m ©JDX^cDSJgl 
y-f >siiiri2*{±±tf Jrax©^©^^ >K*t ore 

£-f *tt±tfflDXX!I£. ***K:tfa9J:9K:L/fcC 
±Cf JJUXXSfcfcW SSifc^iSfcx ? ^SW-k: J: 0 * 

@:?&SJBK£X.f ? ^^?-©*> • *yic£*)M&L>*}\, 

x * best & asma* tc mmmmt&mm r stitt> 

nmm^mmmimm&im^jm^-r static, nm 
t ? >x© i -xm&icm&ztiz^vm&ttrzisifk 

m& § ft 5 <fc ^ ccwJftSs^R^wiSP sn-stwr&sc 

[0001] 

{m.m±<Dmmmn v-r+sstfunx^s. 

^«Cgr'7^i'ffi®JDXicJ:^»DX (7T-Xh*v»h 
MX) fr<E>, BflI©{±±Wfc^-C. *>-o&ft/cfinXffi 
*fl<* («fc«3/hS(.»*nXffifflS) ©. XHSCttB^E©^ 

*©tt&x<£fl§ccra-r.£,. 

[0002] 

"C©— jl© 9 •t'fema]X©JnX^*[6]±3-(i--2>/cS?) 

fc. ^(cf±±if»nxffl©m©£t/T. ?£2i-rsj:5&i£ 
4«£®iSja&&ie«EB«js<,>fc o . ^flnx (77- 
xh#* hjinx) m©f±Jiifft]X©fcet>(c, feamxtt© 

vf-a • &tx.n&au,Ra i mimm[g&.m<D-k*i< ? 

om&mm<otKHL<Dmvc . flnxi£ <o -9-- #fw®;£5£ 
83127 t - x h * v v ©flnxxii-ctj-if--*"g!&m 



(2) ft Wf3 2 3 1 5 6 7 
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3£*j©£<£ffl-rs©K*tu frieH2*>K*?> hflnxx 

immm®w£m&m<Dti*wt7Etoxg& (X£orjra 
xwEXttttSK'Wxgso&tfo tcj^jraxiiafcf^ 

10 [fflflRB] ¥fiX6^3^2 3B 

[W«l*#] ¥-l&6t?%f&m&9 2 8 3 6^ 

tmivzm v -Y -fftmjnx^&Ro'? + 

Sr^flDXfflmaaiHlSS 
[0003] 

®s-?>t*--5Kj^»)©s^pis. R^toc^cc^^K 

hflnxxg^©-fe*> k * h^©^« • BVi 
20 «am l Rirnxmu^a l <Dm.ffimm% * a *f&* 

m9&jitVEE'*>\>x ztiaJLmm t •? ^>»nxxg£ . ma 
mxm <o ©if— tfmwjm,t uxm D«a-»--#«i»* 

X^jg-C. ^©^•^IBKS.OfflnXffifflSffiL.^ 

[0004] -^i'ft®]nx{cmffi©±iB7jc 

£*Sf (^CCtbJSinffi. x»e»«) ©^{t^tnXMI© 

sB^-«cttw *>mxmmm(D?Ff£mic j: zmxmi&s.<D$i 
^m^mm^mxmmHmxm^^iti&Vimtt 

D. &SPaEitc^b)t^f±115ISg*^©^air-- ; J<7 :; - 
[0 005] fneiSSi6=fitiiSt®EiffiK:j:*f±± 

vmxmc. mx&vtbtmm&mfemjzQ 4>fiT-rs 

S!<b*54 D r l> -S £ SWB««0«JBE*JJS»±fiT OTC» 
4©T-, Jtoj«»)©^-#«HIP*SC£tr. tul2©-fe^ 
> hJDI^tS • 7fJ«tfgaiL©^f±±lf©»a 
X©BK«:ffl u fcBtiia©^ 0 tctbPJ 

50 ^«tis:Stor^ft=tcj;€.»nx3aSK#^^^^fii© 
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mum *) &fta'R& z tizmm-v— #%mtt<o t> 

ng{£TLT^.5P:-tNifc^<7>T\ Spx*i®#t &9 . 
jK^^ft#ADX-e«^-fe • JBMKtfgf Jfcft J: 9 /h£ < , 
X&ld^OftO^-Sx • 3^R*sgf3£«J: 9 <*PX 

[0006] X, ±ffi«i^Ot* y K* y h»IXS 
B»0>ttaHjt— >KM«p^iCftA.T, ft** 9tt-tlf*PX 
■m#<«Jfl«>— ©ME*— #W»*S; (±iE«cji-tf— 10 

. #fflmtt<om4rv&feM±#imz.n-&-t- s ^ {swap 

X£9i£g<D-£<Oi£9j£K£: UT, Ffl^mJE^±IS* 

WS#*0X-Cli^-& • JBifcjftSgffctt J: 9 < . Xi£ 

icffj (D^DXr-li^-r <D7t<D^-fe • ^AS^^ffii 9 t, 20 
>h£ <A0X£ftTd?MlCtt±asib&^Ot s £>-5„ 
[0 0 0 7] tr-c, *3§ujjfi, ^JlftSfsfcSffiSltcj; 

g ^g-5rtB^Sg[icf±±^5j)DX^pr^^ *-^iffl'' t f : ^ 

10 0 0 8] 

[Pp^M4-fl?*1-5fc«)W^] -*t<£»ffl|?g£ltv>-CKM30 
«+*3f^©*0X»j«-r'<#*MWEJ«JcJ& 5 tt*t«j*Dia* 

9&^;t5 7^+#C«iJPX»C;fcl, , >T, fiflfeO!7^^m 
*PX£r. (a) ^im<omS.y<^^i: Lt, jagftajEjUc 

BffyiJK&igSLfcii^-i' • t 40 

^ j: o r » e> n « *± w * *1- a n * w <c«E" ^ ^ 

■fr. XWftix«3Btt<sttc:jS:i:rK:3eS4xfcJnx* 

Wl*JBEff>flB*#ro i # i£ 9 Xftas« t * o TiU 9 

^w^nx*«r«*]icADX^i-i7r— ^ h#s/ h*P 
n§i, (b) m%t?T-* Yt) v hJPlS> ffiSEK 
!£flnX&#£-fc#> K* y K &tft- K* > l 50 
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Xtttt*«)Jpxxso*nx*«:fc]||»:K«Jlftit5 1 * 
MJ£»-+ft • RtfEB*a&ttSL<7>*nX£-f 5 + 

tt±«f*pxxat, (c) iwiaftt±if*px*, sfjfEa 
je/^u^ srmEmEE^^^eti&iR t ttttmift t combat 

<fc o T ^ ?>h5 9f3tJDX^#roiS! jgft£S£«EJ| 
KtjO&x 3 t sK«l»**«rlWrE«j8-!»— ^ftUS? 

^co^-j* • ^ft 1 ss.u ? ffim*i±sLwAnx^-rstt-h»f 

APXXgi:, trM9cl^ff«9— »W!7-f -V&tiflnXADX 
*)£<!:* 5 rile £9, X. (2) ffiC (l) 
JPX^jfcteiH^-t, MfE7 7 -^. hiDXXg&u: 

*tt±if Aoxxsicfe it m.ffi.w,m& * ■< v f-mi-iz x 

9^-v- t7tir i{cJ:9»e>tt<5^Jh^raSr*-t-5 

itt*«£EK«r^-f y^-*^*^- 3*-7liJ:9*at 
^^p^ «r jgjfci- 5 Off JiJEK 4 1 lcmS£*JISStiti4S^R ^ ix 
rv^*i\ Xtt««E*iijffl«»©/h»tt«^«)««lEllPJIR« 

/w-^icj; 9«t*iSMj*Ufc©*r*WL-C@fS»*l«««>^- 

^ff?j«s $ * e> ti 5 sje'nvu ^. % m v > •& «cm*p x*-& t 

i-5^t(cj;9, ^Lt, X> (3) SfrfE (2) (c^ft 
5 APX2? SxirJH ^T , JWHBtt±«f APXXglcMft 5 Si^ 
SSIBii5^^'&h7>'^W2i^#^*^ 

h 5 W i »:#«Sllc^ ^tvS*JhB#ra^*-r 5 BBS* 

eW&*nSJ: 5 lctJ3»«atat/»J»4*v5!l5HftSEft« 
ffi»«rffll^Stt««DX*fti:i-5wi:KJ:9, ±9&< 

[0 0 0 9] 

£APXffl«i!ii^5ttJi(fAPXX:&fc±5flPXEmgtti 

L^wipXTjs, ttfflf**nxft<oJt«t«:*«>tttt*ft:i=. 

»»SixSZi:*<. !P^-+ft 5 3 

[0 0 10] 

[XttM] m\Rvm2n. *«M*nx*«fe*3«fi-rs 

ft««)^i*«*lftWBI-C. WHEH l I4APX&9 <ntzib<n 
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if- tf$tm®&i:±k U XH12l±JjcmADlofc«)Ojp 
Xffltt2£leISg&3£i L.t/TLttWfi!)t) » 1 »4— 
raBHSrev-CBagLfcteBStSt)^ K2 A, 2BF B 15r@? 
Sro?g^ Lfc«|R-Ctt*|S| jE#ri£ 9 1Mb $ it <b 
iXZ>U << ^Wfe, 3 l4E)^L&l>x y ^ n *=r— 7MZ 

5 ad xsaew&^fe w t izm &m iz s ti a m * #j 

0EX,w*gs«r>3lPXfl;ffil-4 ^Scm^^-ffLfeTJOX^tf 10 

* y hiDxxa m 1 ©iprii) t , ^-fe^^stti 

L©'>4 <itt*vK*yh Sr^tf* ttJtlf <£> (® 2 
<£>) ADXXf§<E>flnXtf>fc«><OADXmJEE, EP*> X ^Sfcfrb^c 

JE/-?/U^.ag5^p3, 1A, 1 1 Bi Lt© 

5 t^Jl»^^miiai3 0 t»«*jtB|W^^ vf-1 4 

[0 0 1 ll fittsmJE/^p* 21514, WMMEM. 6 A i 

cig&fflasftyiJicgHfcSixSMo s-fe 

6t6 CSt/^JEKJkgjjEgge Dir<Opl[?iJ|H]SS^>5>/«c' 

6 ak tmmmizfttn t #s 4 ? \zmw»9&k ha, 
mmw.Tizxzxj B<Dmmizi:K>mm\z^. 

f&£1nZo IP*>, ffiiJ»iSB7«??M12^-f y^=f-8 BO30 
ffl*P36Btt#i:CTI4» X-C 6 BSri&miWISSW 

»»tRK*Ufc— 3e«>*>l*M(t*T ON fc*7l*BI« 
r 0 F F t Sr^IiJ6<)lC5?SI-M (5 ig LT®BE-'-?/u* £ 

SrSScmW^tcaBE^^^coPnAPBai&^J: 9 ^SWRft-e* 
**SBIIi*-fS*-e«>K«c«BIM#»jBiJ!)JM«>B8*t Lit* 
RPfe#]M'<A'X0MMfc*Da*R£e— ft* 

n#4 t) (WE*>B*IW«*«>W-jB!JtBI!*&L, 4 40 

*J»4r-*-Sfc»«W«fc9. WTWiftB^-eii. £t LTiW 

[0 0 12] Sftfd®/E^u^ag5lZI±, IffifE*^ y^S!? 
-f-6 B<0^-> • ^7tc£5Apxmffi'>Vl':*{fcj?£[5]S§6 

Srii^U, &TI4APX¥*9SSft&it*;*tfT. APX3S® 

ffis<A,xmZ®1&8t\ ^utBfE«JEjlS8 AtX-C -^^-50 
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if 8Bi igm/£Rit»i>ftS§ 8CH^ B^iJIslK t 
t&^Jictsittibax-cv^,, rotjl^^R 
*SlHj&8l4ftiiJiS2flB7|c:4 5*^ y9-m*8 B<D*>B$ 

\z&mj:&io±frv<njgim.mz:tiit)-rz£oiz, mmm. 
ffimmt&ms*K>m.m®&'p\zti:^im&tii®i&. ibrntt 

^ ?f^8 BW5ft*KihWfc»(CSiJ^lilB7{CiS;it 
e>*VO>5X'< yfif8 B£>m»ftf|i'J$l3§7 Atf>f£»)tO 

apxicfe^-cte, *#<-cb&i o w sjyrt, ii^t^ 

SUftT'hZfrb. -yf-m* 8 B&E&6JC458] 
0SS8<73S»ft^^^ yf*f8 BrolSfiitllJ: t) t>5E 

*«=Kjr*-fttf. ^^-r y^-^8 Bcofis«rop 0 i)g»4/i 

^»o^^.-r s/ 8 B75S4IHISS 8 <DW.M*7® 
[0 0 13] fft&ff>Mffi'</i'*m£®1&8te. MB.'** 

kmz.w£'<A>*us t\*x. &*px^3 

\Z&mztoJLm*MffctZ>1nMT., Whyr-* h# y 

KAPXXSt, WL7r—y-hJiy hiPliSi©Jpiro 
■+«fe • »tt»«tli L*PX^fir^ V hjfiPXX 
g^WlXI4lSlgc^PXXS<^*f±±lf*PXXaig, BP 

%ffin.miRifif8 2<DtoXT.m.&xtoj:n.i£k LTFfl©; 
-^^8 E*cJ:9*JWi*«7^««S*L-CV^-C. «SJ 

x.«Bff^o <£ 5 ^isiss 6 1 cnmmftm&nfrtiz h<vx- 

^*it±Jf*PXXScoAPX(Oi(i*7^, m3<Dto 
IIgt'fc5 ffijlK32ijfEmffiSrfflV ^ •SAPXffiMStti U)P 

x© i TisattigrottiWipxxafci^fTi-sfcRiu, 

[0 0 14] rtnLT, BuiEomffi^^^^ 5 SrAPXfflm 
ait Lt7r- ^ Vtiy V<K>MT.TMk. &?7—*Y 
t> y hAPX^<7?-t?*> s/ Rt^f— y 

rjm®.fcmL(D'p{±±iftoj:<r>toJLT.m(nnn(omz 

14, HH S0 : HI2 'f'CO^TW^x^'l' yf8 E, 1 

4, 48. rc/4 914. t itm<D&i0ttkmx'mm l 

Tio"9. APXWTtftoo-^-^iHiJSiJfflitHJSSicScmFB^^cD 
Jft«!|**«r«lH«»-r5Ig|»3 1~3 7*5f^Kj-f5o 
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[0015] sp*>, 3 1 tttknmmmEEtiimmftE.® 

g&, 3 2(4&£iJ#l£mJE£, C¥&XI4±&ii 

IsIgS-C-BISfefet 3 4 ACD.PglCj; t>1f- (jpj 
#) SrISSi-SftJ#flg[HlSS. 3 5l*fiJ#;6S8B6$*Vfc 
tiilefliiiw-y-^^u^— A- Kif4©^, 3 6 ttfy/;!'* 

g&3§, 3 7{4S>&X^*>^«^OT&f&CDNCj£B---C9 
K«5»ffl<07* h*7"7> 3 8lii^l$2ttEU:<E>4**X 

14 3 M0fMtP£'^fB^ttW!iqxA; n c MMfeB*-^ * 

9^'*, 4 0l4XY2$l!k Zttu *>5VM4£ bl-^-^ 

[0 0 16] ILt, gr^Oi^^ttit-fJODX-^, l£tt 

Apx, ftSrot^y K?7 y hiPX, *>5VM4§ "btclf— 
K# y hJnX^co^ttiJfSBXXSJc^ltSADXrofcit) 

14, ffi&min3 1~3 7O$D#ffifigcD'bWT-fc0, 
ttJSfe-aF^R^mJEt*. #ffi|e]S§3 1 2i»ibA/D^t&|n]S&3 

7* Yiirfy 3 7 LftJi9=g® 3 8 iri^PjixT^^ 

n, ummm. 3 8 c^bk A^ta:*?-©: 3 8 ak 

it), *PXcDgiH)^ia£C, ^#lc±i9A^^tV/tM 

flfrtavr^ f; h^Apxxg-c-tefa^-e, &<om 
gitircaMiMsltsif o ^ y ^ k-*- #30 



famtt*. XStl!5^tt±lft0ADXXe-ClifttrlE(i^ 

[0017] t:5t> jmffiHtt£ftWEfl[<wJ:*tt 

ffl Lof±±tf ApXXS(c^tT^-5^«oiHJ8SWm^MH^ 40 

(4. £JlTo*o#«WJ» &tf«**.ttfl!Sti5t>«>"e*> 
5. h 5 314. lWRWJai*«aE/<^^ 

1 flS£ 1 * /WC0|§;;§&£^J£lCg:&^5 t>CDT-, 
3 Al£Ufc**i 3Bt29:Ml 3 0^', ««ftit^ 

1 : 1~3, ff*L<l*l : 1-2. *#[h]&/4? 1 

1 ~- 5 *->\ L< (4 1 ~2 * — 2&#3M~50 
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i 2d> — v. $?$l< tei~4*— yoiiK, i65ffia£»- 

ffife»SIW*»fe, i»:#i»J:'3 t 2iS>:#^(DMIll^ 

[0 0 18] WEi*jai*««lE' < /i'^«l&ia»8» 
fcii^i:, tfriSF-f irSffil • «*DXff 3^»e>^c5^m^ 
Mtme>&*%ttMt i i a, UBi MfSESSSifi i 2 co 

fcm&nm'^^msiBi&a com?) kfgm-tzfflfflx* 

*i5fS«8MHSU 1 A. l l B0>EK»#l£»:tt&Jt5 
*Smts]S&R]S3:*W s/^i 4 A, l4Bi, l!i*;#I©A 
*HHSrlWIEI&«iai5MIW^-f y^-i 4A, 14 Bit) 

»H^-Y-yf-14Ci:, 2W2&*Mfc«>tH2JPI»S:iW 
lE*&®lHl8g|lf!W*-i' y^-i 4 A, 1 4 B<t t) tJfe^liS 
{ffl-ey^ ^rmffii tSf*PXfr3copi*-(c:^iBg-r5.^co- 

i 4Dt*\e>fiK-."9, t$i&2<><oi&m®&mffi*<< -yf-i 

4 A, 14Bt> l^#^/50 ? 2 2fc#^^^-T5'^l 
4C, 14Dtlt ta^COBBK^^ 5^1 4 A. 14B 
as^vcoirt, 'ikgcDMrnx^ y7i 4C, 14D» 
7 1 /i5 J: 5 (dSvMiiSJwBflK-B: L;» bixi ^ t i t) 

yf 14A, 14B*i*7f > 1 IfcRTf 2 ^^BSGB^ 
-fyfHC, 1 4 D^^-^COt ^ByKDiWir-r 

tt-SrtlC^^o « HI^-T?I4 1 ^i^&U 1 2 ft# 

[ 0 0 1 9 ] El 3 14, H2 co*DX®ai[HlKSr*I)ifi<Dtt± 
If *PXfflSjg|Hl?&t LT, BP*>, ll^5/f4 9W 
7, Elii 9-^— hft-§-HJ8S8DSr3j- 

®&fflffl*4 4 A, 14B?r^-7, h7>^l»: 

StJ<2i!)!:#i^^^^'r 1 4 C, UDiSr^tVi 

ISlSSfflW^R^t LT^Lf-tWT', a(4iifli£Pif] 

gc^/w^coy— Kft^-(£ifS8 D^^aiTiLT^-r yfi 

-^8 B^rJj-^ • ^-7$i±-5ii5illS(Dy— Kf-§-, b I4:#I 

ie-y— hft^-jcs^#^jsm»ft^^^w*&ieisS8^ai 

73t, h7V^ 1 3C0 1^#«|1 3 Btc^-T'SmBE^ 
c l4AfJ8E'</i'*a»ElwS-'3# 2^#« 1 
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V* 1 3 toa^fc**cJ:S»*!lSflai«8IE«E<OjS» 
T OFF =0O»«t«fb«) iCtt, 2*«»UCt* 

mwi*^»*iaBfcB[yij^sfao-f * a 

8lXtt*^K2A, 2 B»l£lfr^T!7>r^ttm SrBlO 
tt-TS ± 5 =* T trRlt * J: 5 IT t> 

[oo2o] «nay->flr»iatt8DA*fem*i-5iBi« 

T(t> i^"CiiT ON =10 0nS, T OFF =l. 0 
AiST% ^T ON =5 0nS-1 00 0 nSgS<?) 
/xSt-^TT% T OFF =500 nS-10/isX 
liftl0juSSfl[t*fc9, c©£tt*ffi*s«EfcJR*s*' 
cOSrPSJgt LT. ^l<fj:AT OFF ^Oi:3ti:^<l:9 

t>cO<b LT^^tlTV>^ 0 

[0 0 2 1 ] X, M!Sc[a^2&#i»l 3CCDiiS^i££ 
SK«JEtt, MdflStfltf, ^ft5 5mra^ 

F*9£B*)3 0 mm <f> CO, i^S^^Mn-Z n7i7-f h 
JS\ N i - Z n7x7-< h?07x7>f h hn^^/U330 
T (0»Jx.fi, t'dKSPCSO [Xi^PC3 0] T4 0 

X 1 6 X 2 4) t2iaU3T 1 3 Atd, ffiffift 3 . 

5 mm2(077 n 1 *M 1 3B : 

1* — 2&^i^l 3 C : 2 * — >t Istzb ESS 
®£Eag8 AWffl^6 0V"CjEA^*^»1 5 0—17 

0V, tE]|8 AOffl^fi 2 5 Ve]EAl-**«l 6 0 - 

[0 0 2 2] t:5t\ »faKHR*««EJR«-J:*tt 
_btf*PXl::ii, tt«mRfi. &tftt*«WI»H9o«JS« 
^Xffl«EEW»«Stt«fB»«^#rS»iB»«S*^ 

«£*tt±(f*axoBW(i«6^*afl5ic/h$< Lft^i:. # 

5 r£ lift 9, ^iwifc 0 -^o;5fc®7^i;£ fc, AOXffiri* 
Jfc*l, SWtf 5JJDIMI (S3. 5-UmRma50 
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*ss««ee«ic ± s sasefes^ttiif Apxoipx^^ 

[0 0 2 3] Z<Dtz*b. lWIEBIl<O«e3K0»JW*— #319 
©J^co^S^flg^mielK 3 1-37 «:«*.fctt±lf *DX 

EKii, • aspxfrra^flcmPBiiwxV'toH g 1 , 

«JSft£«t«]I«3 0, RtfKttffiWS 0^e>*«PflBS 
*U»»fcfcL-Ct>. WE*«mWl^l4liDXiilO«>fcae) 

w*-#«»ffl»*««l*fflia(Si:Lr, fitifa^iEiHiB 

3 l^&A/D«*iaK3 6&<0, ii*«WKltOaKy 

£>R, ^T^IilKflt^ffi^^iStoco, */U»io 
0-1 0 0 0PF«r«O»i6**«r*L-C*J0, Rttttl 

EBW^o»jB**tt, w»bfci«j«S£«tt«i£iiB3 o. 
[0024] t^oT, ffim<omm&^Mn^M3 o izx 

5tt-h*fl-RSL"CI** JPXElBSffl^<0»ffl**Sr-e.#5 
R5 '>4<t^r k.3ft«ifcat», r cofcfctcttttitf *PX 
tBRL-C^ttffl<OjPX«RiaK»^ tE^^jKSX 

9 prf Q <> *fc*ox«sso»jw^nxoi»— * 

«fcl!M*ttiiai»3 1-3 7&, 

*<D/>ftV^«*<0*«««B«fefflia»4 1-4 7 1CM^^ 

CttSKtBttfUSIK 4 1 — 47 co— Weft- # H UDR 
4 ltt*«»*^>f*-K»«)»*»^4 1 
At, h^>f^- K, X&7*h 

i^, 7tF^/7, XttftWCft**-^ »**iF4.l 
Afc«*» : P4 IB fctt«*St«l-IM»S*fC»D. ±B 
4 1 Al^il^*|gftt^C0teJn:4 1 C fciffWU* 
RLT*«nBRlcB[«, *jRy-K»*Sr^L-C-C*>a 
755, afeMJwSBRSixa. 43Ali7th^7 P 741ffl^J 
0«5^lHlK, 4 2liR^lf*S[E]S§, 4 4lt5E(CS^ii*I 

it, «r^isgL4 4 Aosssia «9-^->K^>f vassss 
s*i5*mw«Eia», 4 3B.(ia^[Hi^, 4 5\t^>y 

ffi^jisiBT, (frffiiHiB4 3 A^e>iHisS4 7coran^t 

fct*^cOltttJ[H]^3 2 — 3 7gi5^tW^-t^^ 5 fc j S) 

T, A***3 8AOA*R*«»»i:Hff**JI«»a 
^ 4 0CO K7^^3 9 K5>f T'SJftP 
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*x<D&ft. 3U4JOXttftfc|&SS*0>flW&fttt*0>aoX* 
S„ 

10 0 2 5] *». H(c»-C^3t^^4 1 Alc^Jlrg^ 
ttSflfc*^ 1 DIlgSE^r-fooT, 3£ft3?^4 1 

m&^. tzftt/tyj*— K4i ASsicMttsiEiiomm 

[0 0 2 6] W-L<73«J&t£<fc;h<l*, tt±lfiDXlC^L-C 

it, in ti*jjDxfls3 tfrbteztknmffiiuz. ttx 

ZtlX^^tzVX, tfc±lfSPXXaWHfr^ftt±(f»DX 
4 9 lei >9 »*MI»*»6»^lc:«I "9 Si£*i, XiiHt 1 <@ 
fit 4 1 C t mftiSi?- 4 1 At nmMe^nTi-i^^MW^. 

ftK«fcssiv> tr— 1 jftm^fc "9 

iftm^^^/^ffii 9 t>*:# < &S 5 - t f4*8 
< % Lfc^-o-CADXffi^^iX^ 1 ?^"^- fcl**< > ^® 

(f*PX^/W^^* s ^ffl!JI-»Sl^$ixt*0XS(i#S:(6;T$ 30 

■frstf ? :tVjK, te#i»lB»i6S«*:Jtan3*s 

14. StiPXfr 3 aXffi»*»W£ J ?*ffi»X»R!*-efc. 4 

sapx?^ -y* ^mWtz.'mm loojmt s ^ 

irri 5 T-#. BfSti" SIS) 3".. 5~ 1 /i mRm a x<£>APX 
BaSW LttJblf APXSr^S r t SI4-rffcS„ 
[0027] tfcjfciifriEroia 1 OAPXtHl8SI-^V^-C. 

wiuk 3 1~3 7 ^m\^^t ; t<DWW§-m.<r> 

ffjfclcit), *PXaft**«JBv^»fC«5c<. iHJXB«L«*:40 
3. 5~ 1 m mRma x, X(4*ntJl±W[5feSfti:tf 
riS-C-#-f\ ;LCDfci6t£jfefo3. 5—1 jimRma x, X 

i4-enw±coEastt±if<ofcfei-i4, ttm^ffittttiiBi 

S§3 1~3 7Sr««W^-< ^^^l-J: •J^mFa^A^^D 

«E«IB]Bllw«JEfia»«)i:*K^llOX*«=lcJ:S»nxa 
SKifc-f Si^ilS) -cipxi-SJ; 
fcSrtv A^S^-*iH&t?fc^— 3£it&roapXj£9ro 
SPX-C!4. |&>JPXtt:3 jJPXEcD&Si^tt^ff^tfV^ y 5C 
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aiciwwi-saix* i"S w £ i8S-e#-f TA-e-c 

fcofctffl-Cfc5. 
[0 0 2 8] io"C«' * rT'^PJcOBW-CfeSaPXil 

a. K*y n»ixi±**«>ioxxa*»e>j«*-+ 
8* • ^fsamu s.u ! *pxffiasacs<o>t'ipxxi44' 
tt±if *pxxao«-*pxxai-*f--r SAPX& 19 #i&J 

«*3*Jwf+^"C*Wi-6w4:i:i-5. &*PX<*3 
lCB)fS^II5^»*PX?SSr^fi!tL-rtf < 77-^ 

h GlttJSaox) ©ioxxa-c*)***. ^-coJraxxa 
^ftTCCOAPX^^ST'feSA^, »px®a$s.o ? -+fe • 

»tttt«tt*xe««<Btoxxa-e**]E^ie*ttii t L 
T*pxjgs^-r-# sfcit^< -rs r t *»h**lsrt?*> 
so, m&ttMJLw- tfmwmmttt lti4, its 

S IBBR«BE«>fliJ6*«> 4: # jSO iiS* 5 ^ t * 
^jg-g- u r v > s t <r> r-fc s . 

[0 0 2 9] H4I4. A*5-tfo^y y Kt-#M»* 
«;©*lfi«<IWt«*WRWia-e, ^«IC^I9 5SSF (m 
m/m in). «4*ic:rai^mffi (JWXW«flE) V 

G (v) ^rSi"9, ^siSSiPX^f^^f^S-^— 

iiEsv, jEtednxai*) tis»e»iai*o«>*MaiE± 

rot 9, *»o^-jJ?S*«JESV 
^*v^t urni««flE* J W<'^tti4jE*K»n3:iS5 iS» 
F^^mjE^is^ 1 1 mm&m& *> t % s x o icm *> * 

f6] *5 K <5 "f S t Jfe o X ^ S t. ro -C S o 

[0030] t r. ^>T% El 5 ymmz.1xiT.mg. (^MS 
^ro^PXii'JjgS) MS, «tttlC*fc«mi®®JE (¥±5*P 
Xffiffi) V o SrWofcsp«S*0X«m»c»i-5*PX*||» 
#tt*^iaSr^troT% Ffl^ffiffiV co roB#»pXiig 
*7cl4, art8MBli;0f&wR«**tfc*Jh»*MtoFF . 

/</v^^tti «3 <Oftl«: 1 ofOiftlt * < ft* t Ufc 
LT^L7tt,<OT-fe So -tLT^Jl5ro*PX^ 

4 "9 tffi^«*ttlBBt**Jfi»*IS«>iH*^. rro«ffiv 

^gipmiE s v nmis.wt.mfflm^m$ z ti s «e ^<a- ^ 
j^$ns«iE{i:(-s v*>i9:^$nsiR-c-*>s„ rffiL-C, 

*PXitff^7c# <-rsli«4, ^SmmES V«rfi< 
L, mffiV GO l-fi<5!t, «c«WBit***< LTAPX?r 
L49 t-rsgR-CfcSAS, IS^if-^S^mffiS V*?H 
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«tt I Z i -5 £S 9 iS 5 « fc *> o X > a - 1- *?' n V ^ V y* 

77-^ y Hnnxa©*-*»J*i*a4: L-X£-§fc 

[0 0 3 1] ^ic; MVK*? FSO ! t-K*y HAP 
x*o i xtt«|Wnixxao-+* • JNJttfMEttlL. 
jd xffi&*es* * *o xx »* * tt± tf ap x c i " t i* , 

7r-^ K#y h*DXT-*PX^fiX$nfc— ^WjDXffilC 10 
*tX5 — SfOffiSlAPX-CfcS^'b. iPXSt<9fi[*^^C 

<, Essnssaw^imata^. 7r-^h* 

y hSPXXmT'^fflLfc!^-®S;roAPXfflm25, EP*>tt 
JSSrfflV>5i:, -fe*^K*-y hAPXXawMSIAPXll ►) 
iOlH&Jj, toxaftWKIiifcWtffcSttlBK:*) 

[0 0 3 2] Bf"C% K# y t-JPX^OT^tt-h 

ifipxxail. J«iiBft«©a*tS5ifc<e««b. *20 

rtufrfctt. J0XJP«a«E*»*l-— * i: * * iPX«»*r* 

Apxxai-«t •? *px^fi)c^nfc*Pxsj±gc^j-7 >y 
T Mizte\,^xmx<Dm.*>m\zmti!>> : ft : bmx'3bZiK x - 

[0 0 3 3] &oX. -&ftK*PX^*/U:¥#J|C5fc*S^ 30 

(a»»3fe*ixfc««w*nx*«=<o*oxaicfl6 9 as 5 * 

,g) T-^"9ii0c{t^/ii5e J ijpx>!i5jitt-r2>^ffiAPX<7?'t>tt± 

ifst^tt±»f*px-ci*, ■ xmmttt lt. wiB-tf 

E»tlii?» i t ga^PX&frtfJflPXai D i££l-JS 

5 r t *s*0 X»* H»l ± • i ifitS * S , -t «> * - # IM» 40 
<0#t£i:LX, APX&OfitcJ&CXaSOi&gri^tU 

spiSAPxmiE^-Jt^^s «t 5 t-fMft-rs - 1 £ l 

V - <#K t45t> COT- *> So 

[0 0 3 4] E16I±, ffii£BI4 fclHIfltfcBEWBI'fcrti 
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i-stttJiifxttttiJfjpx^KJBapxftfricis-f * 
apxitSi. ^oaoxx-wjpx&^fiia&cfcas 1 ? iSS 

«E) v c icjtw-i-5*pxai!)W4-e, *©«lit)ro 

5aa^±i&< *3fci£9«*tt»i:fco-caiiXiS9:&« 

xmal-rStW-CfoS. ^rLX, lWlfi-fc# > K* y H*P 
x^<737t--^ h#y HiniiSfrol-S • j&W8tg.tii 

u s.vApxs5asefeSro i xtt^scroipxxaro+ft . 
xtfflpxxai-sH^-ai, znmm&i) n-v—tffflwi* 

j&Sft; LT^^Pxmffi?!) 5 -^ t'isri ^^S^ t. <r> 
t, -tro^ftxif^pxsrstf-rsr ti-i. otfcboxflw 

[0 0 3 5] illrWb, XtE^ttXtf»PX^Oii5il^5S 

gftmffiat3 o^Apxfflm^t-rsxt bxipxBastti 

LWttXtf*PXXa{c**-V^ri4. SfFfBil5^&2?ijS«/E2S 
3 0A^fi£5APXfflS^li-fe6<]«^PX3i^/u^6<){-X 
JPXtg^l&<)lcfo*«9^^l4/i<T^ag(w^^$nTV^ 
T, Wj2Sro*n<*PXIlJKSB»«>j?^S* s 5iE^h$ < & 
5i5 l^fioxmiE'^i-^lEl&Srg] >9 BtLfc 9 ScftTOKE 

x^fr, mz*%MT.m<o!&&mtnmtiit&ft<n&Mz 

Wfc J; *)*PXiK©itffifi:* J Bf£«J: 9 tiTU 0 , *P 
XM^Sw>fSl-J:5.APXP B 1|itco}gta^fk/!i 5 ^-f ^ . 

(gTL, - cofcftiPXat 1 ? W-^— #^J^S"^t LX. Jt 
K*y Hfitot»tt±if*OXXSlc#«l*ft*C 

w mm? - #M'M -t 5 1 m xas *> js** 5 * ^ ® 

<<C0ig#*fc l 9XlHfit^LT*PXfiji^i:^0, fi«J^ 

tf^^wtfeiJox-ctt. *pxffi*affii»itff±-t*s5 1 

LXh^tm- JfiMfca«af««t J: 9 ^* < . ^?i*S*?r«' , <C 
5 r t;4 5/ >' , «c< jfcv'wx-fcs,, 

[0 0 3 6] 
[*1] 
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m 1 



(Q • cm) 


(/urn) 


(jum) 


(iim) 


10X1 0* 


+ 3. 4 


-1. 0 


+ 1. 5 


5X1 0 4 


-i. o 


+ 0. 6 


+ 1. 0 


2X1 O 4 


-2 0. 6 


+ 4. 0 


+ 0. 7 




24. 0 


5. 0 


0. 8 



[0 0 3 7] ^©iiSlwfttJEizBMIH-Si. *iicJtfi 
RUt^r(OfiJ»*?(0#i±i: LTMCB604>{t±rf|toXk: 

3ftfcfU*M^O*aif-Jj?ffl*P#«E©*J!fflXi£ 0 * 
*fc:J:0JM!l»&SIE«J£*[3 0Srfflt>Tft±lf*PXSrfT 
4ofc^Ri (*MttBf^-+ife|Ur»i-«»««) i o 

^^LTl>5. ^1 (DADX^-^l^ittii, 20 

coApx^cDfct&ftfilcDtaigl;: i 5*DXW+jfeKliOTlBix 
< % #ldJ:t«Jn:fflW{g:T«F<7)*ja5iDXfi:ii#-(ci* 

[0 0 3 8] ffiUT, ±EDO-jefflEt- jK»J»#SC 
5 /i mfcSsfU CO»aiJ— JJ?SiJ«ir^:<O^-jJ?fiJ#Sr30 
*CD-+j£;^j2 4 ix m£*tltU ^ifcgcolt 5 : 2 4 = 

i : 5i>^c<K>mm^—^mwj^.(r)D—mm 1 

i (=4 1 mm/m i n ) CDift 1 / 5 ff>^— #flj» 1 2 
(==8mm/m i'n) <0#tS<O«3$f-— ^fSJ^iCE* 
«fifeK^UT*DXSrfif*ofcM, ■ MS£« 1 IotH" J: ? . 
d, taXfficoJtJ£ffiffi#&3g£l£{fc/teTLTt>^8: 
9aEffc*-f i«««oJPX*stft>4i5 J: 5 t^ft 
ofc„ fcas. #K «3M*lc J: ft tf±KE jtfffl 

^a:©-*— 1 2 (t±moitmi>mnm<o-mm 40 

VMl j : 1 2 =4 : 1 (Ciffl^) ISi^cO^^/jDXt^— ^ 

[0 0 3 9] Hl7li. ^E<0«ii-^— TKW^StOJO 
X iH 0 % HfTf 5 fc * co^mttfig^ iU mK co 3i*S0iJ to £5 
#12]-?. flffiililD 1 [Zftt^XW&X.X'f i/^4 8. 4 9 AS 

mm$z&WtW£W.3 0 <omRvwim&itii®i& 4 i~4 7 

fflLcott±lf»0XiSr-r5^coBfjfef— *frj$[s)&4 1~ 
4 7*0>=jK*B«&tf1>— >IBSWipJ#SSStHlgS50 



4 4»»«ri£*Ufc'b«)-e, HtTxE^ y »-A*T»fi«;4 
4Afc»U 4B-l~nh&W.tfi*®Wim$l-t 
5^7f4 4C- l~n*ria:itTJt««Sr«0**., M 

fc5. fcfc**»iUEW4 4D-l~n£-t©»3«lJ* 
.^^4 4E - l~nli, SSEflJ#«J|ft!a:^OiS»Ji 

[0040] x, m8teffi'&B<D&&<Dmm-v-—#%m 

+ «)NCIW«lK«*«r*'t-S»J«PSS«3 8gl5^r-fT^9 
M»S«3 8HciMrJfc7T— * KflPXXgcDRSfcg 

mws *tA*t- tfs^miE-r-* 3 8 a ktkmtkm 

&fct}[Ugg3 1~3 7(Ci^SScmP B ll^7 f -^ t^i^S*L 
TM^m-^SrtB^+S-tf y „ K • m&&3 8 C- 
1, |^C<-fe*^ K*y HSl Xtt^^JOXXSW^ft 

-ktfapxxSfc.*H^T\ if— stfgipsjE'r— 9 3 8 At 
»m^s^ajiHiss3 i~3 7\z&z>tt.wffim8i\h7 : ~i> 

#v^«a*-#W»**roiW«i«-S-S:a*i-5i«3lfi-»— 
*®g^3§3 8 C - 2, St^ttilfAPXXglrK^T* 

-TKs^mE^-^ 3 8 Atacm^^fflniK4 i~4 

»«*Srffl*i-S«a*-#®aMHS 38C-3t?:I 
X.. ?S#i^»S&3 8 C- 1 ~3fi, fJ^APXXgfeO 
BflSl*^ 2/^8 E, 1 4, 4 8. 4 9fc*liW*#a3 
8D^J;i9§]^x.il^$tL, ffifeomnfeWi:*-* K 

[0 0 4 1] J£l±, *^B^C0&m*DX^StcM#. 

«J*W!7^-irtttt!igxffl«Wia»o**-M:» mtt«E/< 
/w-^^^IhJSS 6 com^mm^iK 6 D «rffi«« S-frSffiffi 
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^mgS8Sr2«a^5iJ^S«t, fl»J;Lli**S: t ON = 1 0 
Onsf, t OFF = 9 0 0 n s <F> 1 MH z CDSJ^jg 
(®«E) /^*|83LlHtf&(Z>2ifi&i!fcl 8 0° U) 
M£r#itrLtf>T, rtJBttXitfBEWl^^^jftS 0 10 
0 n s JWrtT-j&T-t-S i 0 \Zfflmi-1n\-££ < . XHI^M 

4 9 IC «fc 5^Jmx.l-± "3 Wa6«)<C«i3E^/i'^jR5 K$J& 

miPXta>*APX«?£<£ffl BulE^ff 
/nVu^M 5 wliHISfl: t> <t 5> * 5 > ^co*^liia^<o 

$n< tkm#immm\Ei&$:ffifflx-< 8 ict >? 

&ffilH]S&3 1~3 7fc«ifcx.<5»#a>*, *Wtt«ttl*m20 
ISIK4 1~4 7=Sr^<D**ttffl-r5i:*\ rtVMlXttia 
SS4 1~4 7*s^DX^W^DXO(St$i:»*/«C^^V^*^ 
lb. .BESII&4 l ~4 7l«Ot*i^LfctSJ: LT*S 
V^T, t6*«>tftaiHllS3 1-3 7«r»«***a««lrii 

[0 0 4 2] 

fc-rSftilfSPXlcKL, ^PXffl«j®t*»C1h-^SiJ3C 
»«P»JJc«ttlBllifttiJiai6*s«I*jLe>ix, XiPX^iSg 
**(WE*miaK^J:SIBBl«ffi*ffi«^J:JtfifiJL, 

3t*aX*frO*PXj^SJCJtt:-f-52lt)^«iSR^**t5« 
jif— *((#P35f*-C. *»o-to*— j|f«iJ«i©Jt«ywv 
Srtfitt±lf*DXXS«0*ixi t> t>ffiV^«tc«J«|x.K36L 

5 tf) £ -f-5 mumta Lwf±±(f *DX«r**lc:fT 'its J; 
5i:*ot, 4( 

[HSff>ffi¥&llliPl] 

imi] *5SWcoi7>firScm*PX*fc«>«-Aoxxaici* 

112 2] *«W(75!7>r-1r«cmAnX^W#*DXXSU» 
V*TfflV*aAOXffl«H@B&tt#*r£i: Lt* LfcJOfiffl 

osjr^pxieisgia, 

[113] 0 2<ODll!SSrft±lfAPXfflmjBIelKi Ltffl 



[IH4] fa^ y s/ K^SODiJ— #f&J{»i£'5'gM£t&93ffi 

ins] -fern* y y Kf— #«y»o-^— ^SipmflEIS:^ 
[^ro&HH] 

l, c^-fSffi, apxfflfiS 

2 A, 2B, tefi&tf-f K 

3, ffl^JPXft: 

4, * K 

5, 'y^ J rWcmJ}UX.mmm^^^W. 

6, «ffi^/w;*<o£j&tfcii&tH!S& 
6 A, ffi^EEjg 

6 B, flr?-*^ -y^B^f- 

6c, s^Eftijiseet 

6D, ffittEEftitflEiKHg 

7, /<^*M»iSII 

8, ®Sfc/</u;*ffM£lHJS& 
8 A, ^ifiiSfSflffiM 
8B, IST-^-l' y^S?^ 

8c, i»mflEK±ssts 
8D, y-h«#iais 

8E, fflfti^yf 
1 1 A, 1 1 B, 
1 2, [elgg^B 
1 3, ig^RSB- 

i 3 a, y 

13B, l&#i§ft 
1 3C, 2&#$ 

14 A, 14B, 14C, 14D, BB^*^ 

3 0, ft-htfAPXfflSaS 

3 i , sjc^r B ii®iiJ£«iaiffl^iii2iss 

3 2', 4 2, Kts*tHN£lI& 

3 3, 4 3 A, 4 3B, a^ESS 

3 4, 4 4, *IJt#iiaglH]SS 

3 5, 4 5, -p-VyOu*— KliffiS 

3 6, 4 6, A/D^&§§ 

3 7, 4 1. 4 7, ?* 

3 8 , immm. 

3 8C - 1~3. -fr— 
3 8D, 

3 9, 9 K5-f '< 

4 0, 1J— * 
4 1 A, S&ftsfi^ 
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